In 1978, geology and geophysics staff from the Bureau of Mineral Resources went about assembling a collection of historical geophysical equipment, described by Peter Sydenham to be '...the most extensive assembly of historic geophysical apparatus in Australia' (Sydenham 1978, p. 243) .
Since that time the collection has become part of the National Historical Collection and has been significantly expanded through the addition of instruments from the Australian Geological Survey Organisation and Geoscience Australia. Today, it comprises over 800 instruments and archival items representing the full range of Australian Government geophysical activity through the 20th Century and into the 21st Century.
The National Museum of Australia (originally Museum of Australia) was established by the National Museum of Australia Act of 1980 'to develop and maintain a national collection of historical material…in the national interest' which was to be known as the 'National Historical Collection'. The act provided for the transfer of existing Commonwealth collections, such as the Australian Institute of Anatomy Collection, the National Ethnographic Collection and collections held by the departments of Home Affairs and Transport to the National Historical Collection (Hansen 2005, pp. passim) . After a series of discussions between National Museum and Bureau of Mineral Resources staff, the Bureau of Mineral Resources Collection was also transferred to the new museum, in July 1986. This material comprised superseded equipment that had been saved from the normal stores disposal process by Max Allen and colleagues, from the early 1950s to the early 1980s. Most had been made obsolete by technological advances in survey techniques or simply replaced by more modern equipment (Shephard 1999 ).
The National Museum names its collections for the donor or the transferring government body. Thus, the geophysical equipment in the National Historical Collection is found in six different individual collections -Bureau of Mineral Resources Nos 1 and 2, Dr Liz Truswell, Australian Geological Survey Organisation and Geoscience Australia Nos 1 and 2.
Australia's National Geological Survey
The earliest recorded Commonwealth Government involvement in the geological sciences was examination of the site for Canberra in 1910 by Edward Fisher Pittman (1849 -1932 of the New South Wales Mines Department (Vallance 1988) . The first Commonwealth geological staff appointment, however, was that of Evan Richard Stanley (1885 Stanley ( -1924 as Government Geologist in Papua in 1911 (Smith 2007) . Despite representations from scientific and other professional bodies about the importance of a national scientific investigation of Australia's mineral resources the Commonwealth of Australia was nearly five decades old before a Commonwealth Geological Survey was formed. Prior to this, however, the Carnegie Institution of Washington's Department of Terrestrial Magnetism established a magnetic observatory at Watheroo in Western Australia; the Imperial Geophysical Experimental Survey was formed in 1928 to test the applicability of various geophysical survey methods under Australian conditions; and from 1934 to 1941 the Aerial, Geophysical and Geological Survey of Northern Australia investigated selected areas of promise for mineral discovery including the testing aerial photography methods in Western Australia (Wilkinson 1996, pp. 12-27; Crespin 1971, pp. 29-46 Collection, 1986 Collection, -1999 It is difficult to quantify the number of instruments transferred to the National Museum in 1986 as no consolidated listing was made at the time, although the Receipt Authority Vouchers and Crate Lists did give some idea of its extent. Reference was made to 58 crates containing about 650 types in storage at Oaklands, north of Mulwala, as well as to items in store at Fyshwick and in the BMR building at the time of transfer. The only instruments mentioned either individually or generally were those of obvious historic significance (National Museum of Australia collection file -Bureau of Mineral Resources No. 1).
In May 1977 Dr Peter Sydenham and a team from the University of New England examined 110 items stored at Oaklands. He prepared catalogue sheets recording the physical description, condition, purpose and past use (when known) as well as placing a label on each of the instruments. Eight years later, in September 1985, Max Allen and four members of the Bureau of Mineral Resources Historic Collection Committee inspected a representative sample of the collection over two days. The results of this review are outlined in two reports prepared by Max Allen who, in part, recommended that 'a reappraisal and stocktake of the collection should be made' to ensure that all systems were complete and to remove items which had no value for 'geophysical museum purposes'. He went on to recommend that the instruments should be grouped into categories covering the various geophysical techniques. These recommendations were not acted on until after the collection was transferred to the National Museum and then only in part.
The collection has been developed since 1986 by adding equipment and removing items that were duplicated, degraded to a point where they could not be restored or of unknown origin.
In 1991 and 1992, two petrological microscopes and a swivel chair used by Irene Crespin were added to the National Historical Collection (National Museum of Australia collection files -Bureau of Mineral Resources No. 2 and Dr Liz Truswell). Irene Crespin (1896 Crespin ( -1980 (Bartlett 1993 ).
The first attempt to provide a consolidated listing of the collection was made in 1997 when National Museum staff examined, identified and labelled individual and grouped items from it. They were greatly assisted in their work of identifying instruments by a set of Vocabulary of Stores books -these list instruments with an identifying number, which is generally marked on individual instruments -and the catalogue sheets prepared by Peter Sydenham in 1978 (Shephard 1999 ; Department of National Development 1962). Creek (1935) and later on Cocos Island (1946) and Macquarie Island (1950-52) . Image: National Museum of Australia, 2007. Electrical and electromagnetic equipment in the collection includes an electromagnetic compensator system built by Bureau of Mineral Resources to the basic design of original instrumentation used by the Aerial Geological and Geophysical Survey of Northern Australia; several sets of Slingram and Turam equipment manufactured by the Electrical Prospecting Company of Sweden; and a Hunting-Canso airborne electromagnetic system used by Adastra-Hunting in the late 1950s and the 1960s that was given to the Bureau for the collection in 1983. It is possibly that the latter was used in Australia under contract to Rio Tinto Exploration Company in Western Australia and Queensland circa 1956-57. This initial transfer also included theodolites, plane tables, alidades ( Figure 6 ); sextants; and a chronometer that was used on Heard Island in 1947 (Figure 7 ). Another interesting item is a vehicle odograph, with its components still in their original packaging. The odograph was developed by the United States of America's Corps of Engineers during WWII as a vehicle navigation system. It could plot to any scale between 1 to 20 000 and 1 to 500 000, making it possible to draw a route map showing all the roads in a specified area to the same scale as a topographic map, to an accuracy of one to three percent. Its proposed use by the Bureau is still being investigated.
Two years later, in 1999, following the first systematic examination of the items stored at Oaklands by museum staff, a large number of duplicate representative instruments and miscellaneous unidentifiable items were removed from the National Historical Collection. At the same time the collection was transferred from Oaklands to the National Museum's repository at Mitchell in Canberra.
Australian Geological Survey Organisation Collection, 1999
In 1999, the Australian Geological Survey Organisation transferred 85 instruments plus 79 technical manuals and some archival material to the National Museum 
Geoscience Australia Collections Nos 1 and 2, 2004-2008
In 2004, Geoscience Australia transferred a Sun 2 computer system, plus associated manuals to the National Museum (National Museum of Australia collection file -Geoscience Australia No. 1). Nicknamed 'Annie', it was installed in the Bureau of Mineral Resources' seismological centre in Canberra in 1984 where it played a key role in the Bureau's nuclear explosion monitoring program until being decommissioned in 2002. 'Annie's' role was to retrieve and analyse data from the Alice Springs seismic array, which was jointly run with the United States of America Air Force. By 2002, however, it was no longer able to meet the storage demands of the work and was replaced by a system of larger capacity.
Finally, in 2008, Geoscience Australia transferred 71 instruments used in a range of geomagnetic, seismic and laboratory work to On at least one occasion, in January 1976, its time was checked against a reference signal broadcast from Radio VNG. The receiving and broadcasting equipment of Radio VNG are also now part of the National Historical Collection.
Also transferred was an EDA FM-105B fluxgate magnetometer that was used in the search for the South Magnetic Pole in the Southern Ocean on MV Icebird in 1985 and MV Hubert Wilkins in 2000 (Barton 2001, pp. 26-27); Mawr 2006, pp. 260-265) ; Askania horizontal variometer 520313 used at Mundaring Magnetic Observatory; and LFE Plasma Asher used in the Organic Geochemistry Laboratory of Offshore Petroleum Exploration in the analysis of sediments to assist in the offshore search for petroleum deposits.
Geophysical instruments and the National Historical Collection
The result of these various transfers and removals is a collection of individually significant and generally representative instruments that illustrates the work of the Bureau of Mineral Resources and its predecessors and successors through the 20th century. The collection also documents the history of significant Australian geophysical survey equipment; documents Australian innovation and inventiveness in geophysical survey equipment; and contributes to an understanding of the evolution of scientific instruments generally. (Wilkinson 1996, p. 141) . These 20 instruments may constitute the single largest holding of out-of-use magnetic equipment used by the Carnegie Institution. By comparison, the Smithsonian Institution's website indicates that its collection contains only five or six items relating to the geomagnetic work of the Carnegie Institution. One important instrument missing from the collection is the Eschenhagen magnetograph that is currently on display in the foyer of the Geoscience Australia building at Symonston. This instrument operated continuously at Watheroo and Mundaring observatories from 1919 to the 1980s.
The Bureau of Mineral Resources' observatories on subAntarctic islands and on Antarctica have also played important roles in international geophysical research activities. There are items from these observatories in the collection, including survey chronometers, a marine chronometer, a magnetometer and variometers.
As a whole the collection generally reflects the working lives of field and laboratory geophysicists employed by the Australian government. Some instruments and/or systems can also be related to specific people. For example, Seitz Waterlander who worked as a geophysical observer with the Holweck-Lejay inverted pendulums on gravity surveys in southwest Queensland in 1940-42.
A number of other Australian collecting institutions have small but important holdings of geophysical surveying instruments. In 1999, for example, the Australian Museums On-Line database (AMOL) showed three records under 'geophysics' and 15 records under 'magnetometer' as well as 215 under 'geology'. None of these collections, however, covered the full range of geophysical prospecting techniques. Nor did they have a national provenance. The successor to AMOL -Collections Australia Network -shows nil relevant entries when searched on these terms. More research is needed to provide an exhaustive consolidated listing of holdings throughout Australia.
Conclusion
In May 1978, Dr Peter Sydenham argued that the collection he examined was a ...significant part of Australia's technological heritage... [should] be made more available to the public, for it presents a significant amount of national activity in the more modern era of the earth science (Sydenham 1978, p. 243) As outlined above, the collection has grown significantly since then. It is only in recent times, however, that Sydenham's plea has been acted upon. About 500 instruments from the collection are currently displayed on the National Museum's homepage (http://www.nma.gov.au, verified 7 March 2013), but with only minimal information about each. Unfortunately, there is no reference to the richness of stories behind either the collection as a whole or of individual instruments within the collection. Beyond the website, only about 10 instruments from the collection have ever been placed on display. The 'Rocks to Riches' module of the Museum's Nation Gallery (now closed) included about eight instruments while the 'Quest for the South Magnetic Pole' travelling exhibition developed by the South Australian Maritime Museum in 2010 included the EDA fluxgate magnetometer (Figure 11 ) and dip circle 149.
Much more could be done to increase public access to this nationally significant collection of geophysical equipment.
In following articles I will examine aspects of the collection in more detail, commencing with equipment brought to Australia by the Carnegie Institution of Washington's Department of Terrestrial Magnetism. 
